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Abstract of JP2004056839 
PROBLEM TO BE SOLVED: To provide a 
permanent magnet type synchronous motor 
which can suppress cogging torque. 
SOLUTION: A control system for the 
permanent magnet type synchronous motor is 
composed of a rotor equipped with a 
permanent magnet, and a stator where a coil 
is wound on a salient pole. Further, the system 
is equipped with an encoder 8 which detects 
the rotational angle position [theta] of the rotor, 
a torque map 1 which decides a d-axis current 
basic command value idt* and a q-axis current 
command value iq* from rotational angle 
velocity [omega][theta]and a torque command 
value [tau]*, a corrective current map 14 which 
decides the current correction ida of an axis 
(d) from the rotational angle position [theta], a 
condition judger 17 which decides a d-axis 
current command value id* from the d-axis 
current basic command value idt* and the 
corrective current value ida*, and an adder 13. 
It controls a polyphase AC current flowing to a 
coil. 
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: a x a 7 3 
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[ a x a 8 3 

«EdH»aM*ttJ**¥B?tt. 

*a«^«VUT*tt?»X«8 *fett4 CtE*<P ft A«5 a H y X r 
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c * * ± v m m * » 3 
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[ « * © a fi 3 

. B»tD¥>7l>A9#ai>7CV#» , JftTl)?. C9J;7«:f SIX 
Kififfl®B»B*U7*Bcff«**ifct-*?**Ll*. *»l**#±ll!l©6a* 

Y »9i 1 . 
[ 0 0 0 3 3 

CfJJjTSDf^h^nfiMtniHT, » H 2 0 0 1 - 1 0 8 7 Bi»felfl 

c is « Htort*«a?az<i»«*0i»tm*©*«it*u. *A«Bo«*t bid z 

[ 0 0 0 4 3 

[*«tfB*UJ;7*U7lHnBA] 

7l»ailfe4D. M?fnt>7l-*7CllJI»»i-)*. Ctltt-tKDBiDrtatBa 
[ 0 0 0 5 3 

tC?. *$Bflt*, DCABffif ICED 7B4»ff«Baiit*<br ttl C V-?D¥>7 K 
[ 0 0 0 6 3 

[ B H A t « * t 1 * 4D © ¥ S 3 

z niEfiKttBttu^st. mx j . r^c, »»«® dkabb * s* h a i * ci^n 
-7, cmBa®****** q na«ia^i^ t s**t ? Batt*****»v . is 

a**«i*ffliv»£<tBBiBa«c*Tfi)T<LB«a«^«t**rjdiiBa*^« 
j**?»^.»ftAB«a*^*v»fiq(iB»«^*c*->uT»iE3'fA,caft?* 

[ 0 0 0 7 3 

• natrjii*ti»«?S)!. nieft«ffl:ac*-yuTdiiBa<!>iiijE*t3** 
t?«jEia«3*3e^8^.ttB«a**«i*fli^oni*jEBa«c*-7UToHiBa« 
tit^ttuna^tii*sfsni^?. nc, dM«a«^iix quia 
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[ 0 0 0 ?] 
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tBiciRt. ::?an9*tlT , c«b7. ?-Mfl)i*itM*t?. e - 

[0010] 

W9V TLrUCOi. BSfcfcfiM 5 # «fc&f»K»*8H BtflfcZ. X>H-** 8#^<9 
[001 1 ] 

c « % p i su «p » 3 - 1 ca*u. c:?i(5itA i qtMr?^iPiicflai< q « * m 
jg^Mvq* c**tj. 

[001 2 ] 

q»«a<5*«i« i qtt»®j:7c*JBr? . 

[0013] 

sj«=;zf/»c, a/d$*88i ouqf*si 1t«U. 7^C, E - * 7 IC « * 
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l . u . v, w<58a<5«#»jq. iozsoflic***?. c <?> >£ c * w >i *i q (• 
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-fi. <jLHiaa*Cl07tt, hA,{77v7 k 1#i5ffiA?tlfceHi«a****iticL 

t* tJil»i 8cA*ti. in* sp i 3 ci*. Bt«niiec»^ii7iai 
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Ii«7v?1 4 # i> to * BP 1 3^ffl]E*ai(ia.* tA*tl. 
[0015] 

JOfcff 1 3 Cfi II 7*jE»a« i d,0L * * ct,»*a****« i <£ t * VtJD*U. 19 

jnniit d»*a«i>« i 4 * vti. sc. qia«*i?»i)jH*c. jombpi z? 
d,»«a«*«tct,* »*d,(i»a<!>*]iiniic(,t3irz. cocmiaoanniicLtt 
. KiiSb^cLq?!f»si ic«ii7q««a«vrai*c*»?-*ife<iii«a«>£ti. ^ 

®tt«M**ft**»Ai<ttllJ«iVXT/*C*|jtfeP I *UflPM 3 - Z CAA U . t*A 
[0016] 

c ? u 7Sti? ti fed, q «i®*E*gi*fliv<t * . vq* t. wm y x ? u c«s*.*.d, q & 

£*8§4CAAU. q, d,<P 2 a©»ff*t U . V. W q> 3 «<!>*ff*C** t J . t 1 ; 
CPWMi§«4S85^, KSJHSS 6 tfc*. A*Zit»M?tt7» * E- * 7 C*ff 

t # to r i . «abj£iac>t?-i, ? - z a . c^esname^t-* 

[0017] 

X C . IH»7v?H^ ^<9ili*<t)rFffllC-3l)7SiBflt^„ 
[001 8 ] 
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it ^t7c**M*ft7» v. □*>7h*9tMt*fcttci*, 

[ 0 0 2 0 1 10 
7*£Bfi ; BtH£}Paffcad»iiA;eF*ttt!ft«iVTZ, Hft»JIPMCft*T 

til j; ? s&ai*, a$b*«iBi»«tt«ic:»i)-7R. *«jii\Bfc. ft^HkufeJiic: 

atBt?*«C*t*tJ, **# I PM#£<fc:fc>ftZ. J ;?IU$!- 5 7?=7t)3. 
[ 0 0 2 1 ] 

cs>j;?«!j*t'#a5S0€-*caii)7tt. »is#fc3 a vaults* 
t<To7iiZ0#a«?ft?. <?> a ft c is , tt«> 3a*^©««e**u«it*io:«»j 

[ 0 0 2 2 ] 

t C -? , □^>7l>^9tttJIWt?fflfl)^ft^U7. oLq«<!)«aa*97t. cL»®« 20 

am. ^ * «j adD«i**flica tc v 'mBoatatiiw z ^a»f» mi-? n 2 . u 
#ls#>*, iiw*fftiaafft Awecff ffl t z . o * . cm^ac^fcAmE©* 

*<&»«tfll4l>>Jft3aai*. €-?7<9U*c : 3-0ia»Efl8ffliieiC«J; l ;3Hbr2. <9 

few, omat-«i*u7t, □^>7K^?tx)3*fiacws | Jt?©ttBii7*5)ofe 

[ 0 0 2 3 ] 

**C?, *X»»«?tti>D-* , 8®M*tH(E11ia»ff 1 5cab7*i;*lfeB(S 
FMl^tWtttZC^T^ZllljE^aMicLa.* 7»tt3. C<9H8Z*a«i<ta. 30 
[0024] 

CTnfttUfeiHItlAfli'lt, $#¥'J»T!P 1 7 IC J; V . E-M<5h*9«t 
It' tfBFttt J; 'J dv ? I) . #J*.tt , tfD7&3<t;?S»fc£<>*, to*8P1 3 IC ft I) Tci» 

ftwinstafifcr , 4N«as*tf+«i4t* tdnafitiu' nz. :c? 

I* . W * « t □ ¥ > 7 h A* 9 C * I « » * M ■ IE * C * o 7 * * C « l> « I) h K 9 * 

kgrjui**?. -3 * { ) , □^>7i-;i,!7ic<fe , ;^tttigD3*»ftc<4)^oLiii«a0ffl 

[ 0 0 2 5 ] 40 
>*C, C ©<i»*a*g^flfi i oL * t i)!St I 0 3 9 7 □ - f f - h t ffl I) TsSiBflt 

[ 0 0 2 6 3 

Zfv?81?tt. ftftffll»nc«U7. h;i/9Yv7-1»iiM*UfecLSIl* 

»I**^ti<tt' arm*** v u . cc-ftt^n-?J)3»y?»t¥y»r 

t I . <?D?«it*ll*€-*7©l'^7<D*a#a«rtl-?l)3V*3t»J*L3©?7Tv 
7- 8 5 C 3i * . d, * « a * i d * V U 7<til»**«tl i it * t ffl t) I . 
[ 0 0 2 7 3 

- e , oL««a***^«i<it* * □ ? « it ft tr x t v y 8 z c at * q n * a « ^* 
t q * #-trn#v?»tWBri-z. :9nt, qiixstii q * it iiar 50 
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h^7©££#l*7ft7L)'Z>:* l JBIrb7Zxy7-S5iciitfr. 
[ 0 0 2 8 ] 

Xf v?8 1 . 8 2CJJII7, i 1 ' , i <L* * M U , r> t *) h k 9 i'i^H x * » V □ 

fJBU7XT¥?8 SCiltr'. X7 L v7*S3-fl3:. ill)li7y?1 4#^JIiA. Ml 
IIIUcl' tflHSM SCft»i&&. »C. Z7v?84Clfr, AD * BP 1 3 ?oLM 
»a**«*« i df *fljE«afll i ota' * t *] » * 7 2 * C J: 'J cL» * » * L 
d * 1 * 40 J . 
[ 0 0 2 ?] 

^qi^jju^u^piccu q « * a a imii i d, * . i q * » ■* t - * 7 c a ti 1 * a « 

t M • t Z . U 9 £ ? IC *'J 48 t I C * C J; 'J . f-*7®D*>7l*^9t»SttC»«) 

* 7 . 

[ 0 0 3 0 ] 
[ 0 0 3 U 

DKAKttl0E:tt-?l)7ttZ«XtficLa.* t*tt?IH»Y»?1 4 . <£ M « 
a**«*«idLt* *»JE<ia*LflLa.* C*-*l)7dL«*a«**id' t*tn 

□>TA,caiii*fi*a»at»y»t7ia*j»*»^. t«utz. 

[ 0 0 3 2 ] 

c s> * 7 c , t-M®ieftfiti0cj&D7cLna ici<i)iite?c^?, la * 

S C Jfc ^ 7 . >7hH-n»*t<f)(ft7C^7f 
[ 0 0 3 3 ] 

* . ia««?Hvi7. □>f;ncati7*fixa*a«t«ait?«at!>-9-?-i 
. ? - 2 * , n*«Kffli0tffli)7*ffi£a*a®«Mtttc(,ii«aid,>£qii«ai 
qic$J**3dq$**ssi 1 tlx ? . t * . cL . quiid, i q^, 4 . q « « a 

. v q * tiinn *5*gi*fli*iti¥S, cc?otpiiw«ii8-i.8-z)£.t 
«xi. r*c. oefiKtti e tsi)7<tii*Ji«^«vot,* *q*iff«*«vq* 
t*sxa»ff«i»*c*«t7<iqffl***4tii3t7. 

[ 0 0 3 4 ] 

«a*u«P¥St.±se<5J;?ic*fiKtzcvicj; , ;.oL. q««»«9xn«i6L. i q 
d, * . vq* t «t * * z . c c * . Dt?7h*?cj;iiiitDt»ntiflc« 

[ 0 0 3 5 ] 

<£lll*a**«*«3*JE¥»* 0 7®Jn*BH 3?tt, cC M « a X * tf i d t 

* V*Z*a« i cLo.* * «JtolHltd,ll«»*** i cL* UJ. c ft c «fc y. 

jtttf0c*U7Jtiir*i?3i , >7h*?t**r?j;7c«ii«a*ioLo. , tai* 

[ 0 0 3 6 ] 

4IHtt*«mt?l){l,7«ftfr«Bi1 77R, ?-M(5h*9« 

tlx' Qxn#Bftoxmnf uuc, d»»a**«^*iit* tcm 

* a « * « i <£ * * U 7 3* * * 3 . - * . I- * 9 « * * T ' i9X??#Bft<5Xf ?^'J 

XHsnuc, inaiUa* tsutiitfi?. c ft c £ y . □ =f > 7 h ;u 

7 iu J; I ffi ft . »*»*ll#V«7»ftCoL»*Z*aioLa.* t;!L, >7l-*9 
tWWt I C Y»7f 2 . Df>7hJlr?CJ:JIl. as c J; 7 I) Si 

h * 9 «*? It i <jL©*Itfft)ei)<D?. »KC«*t«ltr 2 0tBf C 
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[ 0 0 3 7 ] 

itftC, Hft<5^^t{TDU2C V?, »Ct-M»«llU7llSl)tt8. "D * 'K 
[ 0 0 3 8 ] 

[ 0 0 3 ?] 

r?cvcj:y*«)7i)?tfc©iiiy-ptt«ii. * > h*?7v?icA*tn^j 10 

Z . 

[ 0 0 4 0 ] 

KC , «Z(5)tH»«C-Jll7l«tJ. :C?QlJl7D¥?Bt. * 1 © S IS » * ? 
SLiBI VH*HJ. * 1 O IS fls * £8 U 7 . «HH7v?1 4 # H 9 iti 7J . 
*|jE*ait i g(,ol* ©ttffl<9*#*21. <t»*a«^« i oL* t*4DZ to <?> ifc'J «P 7 □ 

- t E 5 IC m t . 
[ 0 0 41] 

y?86t)fAbfet<5?JiZ. 7fv?8e?tt, E - * 7 <9H«ettfiC0 0 <9«*iflitf 20 
ffiSOHcoo J: U t /JvT U»V ?»tWBt I • 
[ 0 0 4 2 ] 

. h hO Suffix * ®fiv t - * 7 <9 IS <6 ft » J8 co 0 IC <fc { ) ^JBrt 3 . :HC «fc 'J . hA 
^tii' *-irn?»-37t. : E-5'(9[ateft3tSai0^Pff^fliJ-y.±-?*)tLi*. □ * > 
7Ml,?tWSy*Zfe4b0fflZ«atticLa.*li;to***l*l>. 
[ 0 0 4 3 ] 

*t <i)«lffl;<9^-?D^ > 7 h K 9 t ISM U . A#$U ^ tl£ I) B,E&t*«#7tt 30 
[ 0 0 4 4 ] 

:<9J;?C, **ll»l?H^«*»**«1»****S* UT<P*#fl»» 1 7?, f 
-^7®Hteft»Sco{9*Wf*«co 0 iUrilU. <tH****«^*ioLt* t dL 
Ml « a « * * i <£ * VL, ffi S AS co 0 ^'JX^SW^IC. iHaiiia.' t ffl I) 
Jfelltfi?. CtlCJjV, □ * y 7 h a 9 C * 3 (5«f»X 3= U* 

[ 0 0 4 5 ] 

»C. »3®«*»«C-3UTlllWt?. dHaft^lii* t*0>* fettflHU^D 40 

- t B 6 C » U . ^©ft^W^tBl Q*»»* , i£|B|*'«r?. 
[ 0 0 4 6 ] 

0 6 tt , 55 2 Q> £ lfeF*1& C ft iJ 3 7 □ - (05) C ft I) 7 . Zf»?8Bnfv?8S 
tfJBrtZ. BKEft*Roo03Hrn<?)*ecttoHI*a***^*ioLt* t*»tt«d, 

««a**«^fliioL* n, iB<Eft«B<B0#tfD?4ii»iia©*cii*>7i>A,9t 
wwt?fe«®MjE*ai<ta.* tmutJ. 
[ 0 0 4 7 3 

©niiefcaMOQftttiiflf-trnj:^ **<«<> iurnidcizMUa' tin* 50 
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t 1 . 

[ 0 0 4 8 ] 

UZftftttlflCJ^ttJtftttfcfrttftaftfcttZ. C*llC*}b7, Illftiw9 = 0 

©»^cH:iiz*atti<jLa.* t flnn.su. 

[004?] 

ffiidOL* tftft b S U C V 7 . * ##± b 7 U J >f *C*ftfttf««ttGa 

C, afflttXftafrD^CftftttCfttlZQtlKfC**?**. ^<9«S*« E-M 

c » it ? 58 * ft* <9 ftft t ■ { ) . :U<PlIJ:ftt«i»frJ. 
[ 0 0 5 0 ] 

*C. »4<&X»W«C-3l>7*iflr* . CC?mi?«*Rifl)«l«7Dy?tB7C 
St t . 

[ 0 0 5 1 ] 

CC7I*, 55 1 ~ 3 <D«ft»«caU»7ftEtfi7»V*»t«»t* ftffWftft 1 7 * 
oLHai*«^Ii(tt' fcftjEftftfticLa.* *$)fl]Jftff?fl]*fiP1 S^Sh'J 
IC*^fllffi^S31 8tiH. **ftft*ff1 871*. t cLo.* VoLftftaS 

* tt 1» « i al t* ts*«ica]jir?®7i*«<. *a«jE*a*ioLa.* * <£ n ft a » 
*tt**id,t* tJt«b7, «tttt***i)*t<£ftfta«i*ft i d* n?. 

[ 0 0 5 2 ] 

C U?> d,ftfta«**idL*ta*tZfctt©ft*ft*«»1 BC3»it?»J«7n-t 

0 8 C ft t . 
[ 0 0 5 3 ] 

xrv7-8 1 1 cftu7d,*fta**«*fticL-t* . ft z « a ft i <£ a. • t ft * & & . 

7 t y 7 8 1 2 C ft I) 7 . d,ftfta**a^fticLt* - ft Z ft a ft i d, a. * ©ftttftt 

jt«* z . <jLH*a**«^*icLf ©«««*«iz«a*ioLo.* x?= 
ttftisxfy?s i sea*. oL»«aa^fliioL* vu7cL»aas**i^flfiict.t* 

tftHt 3 . 
[ 0 0 5 4 ] 

7 t y 7 8 1 2 II 7 . c(,ftfta**«**icl,f © ft «ft* * I 1 a ft i d, 
OL* 0ft*JftJ».T?&Z»aCtt. Xf y?8 HClJfcLHiiJ^fi A' Hll 

1 ft a ft i <t o. ' taitj. 

[ 0 0 5 5 ] 

ft i* h k o tt^fi t * * v □ 7 . h*?Yv?i »>jje*?iiuii 
ftft**«*ftid,f t-trD7&2£72i*lCI*. ftjEftaftidoL* tSRU7iE* 
n. - a . ^ o «;« 3» »i h^?«^*t * *-irn7'»«i)»>z ftt»ofe »ft ca. k 

i^Tv?1 »i>lA71lHIHai*atlictt' * , ct»lHaYy?H» 

* M7J 7tl I ftZftaft i oLol* *t)tftb. ftWftft*H)atft*t*. 
[ 0 0 5 6 ] 

£#Kici*> mi Q£?v<Libn]tnmmicLa.' <9«aa»<5djoft*. dm 
ft a a * ©ft t ft -3 * « « □ c ft u a c»* ti * di 0 • * * . oLftfta**tt^fti<i 
t* c*'j«Mriiu78»i:s3. u ti 1* . <tft«a**a^*ioLftt. t - * 

7©0<6ft®fflaeiC?itU7t*-S7J)?fe(y)7J)I. 
[ 0 0 5 7 ] 

C9<fc-?C, d,ftftaft*tf *ftft£ftft V b 7©«£SK8P 1 BCirDT. oLMftaft 
**g1*ftid,t* ftzftftftida.* <P7t«***#X9Fl)^totftfta«^* i d 

cl«ficli»tftticn, ftft**fc««i»t#a,tti)J;?c*Z*Hftc. h 
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[ 0 0 5 8 ] 

US^lii' t ;* £ t 3 £ t * t {fc'J fiP 7 0 - t 0 1 0 C » U . i:<?>ffl>0il3#|i«84<i> 
C 0 0 5 ?] 

01 0 ? tt . *40*ll»«?Bl)fc«l«7D- (18) IC ft it Z 7 t y 7 8 1 1 Q> «u IC 
7 t y 7- S 1 0 t »A 1 1 . Ztv?81 0 ?tt . H(Efc*Kco00«*iMffm«®«(o 

o «t <; x ?= i) ? # * w»r i . 9 ®&*im#mi£<i>n<t> 0 *'J/Jv*itft 

[ 0 0 6 0 ] 

-J, Xjv?8 1 0ICSU7, HettB<a09att«#m*0«<Bo«.±0»actt. 
X7v?81 3 C*». i oL* VU?d,»<t5*£**g1*flSid,t* tSfl 

t ? . 

[ 0 0 6 1 ] 

t»3:^?n. -a * <; . i(c*9<btsi)aatEmM?tt. □ * > 7 h ^ o ®w*"J 

□ *>7m9tHPM 
[ 0 0 6 2 ] 

XC, *6©S16^«CoUTSiWt7. c:?l»3lSt**»1 B C ft it 3 U * 7 

□ - t B 1 1 IC * U , ^<9ti!!<i)a5#l3:S54<?>£JSF*«>:|B]fc*f2. 
[ 0 0 6 3 ] 

0 1 0-?l*> *5<9Xfl§F*«-?fflU£il l JfiP70- (01 0) ICifiMt 3 7 x y 7- 8 1 OH 
tv 7- 8 1 1 ^SlCXf v?8 1 5 t tf A * 3 . Xfy?81 5-?l*E)<£«fioo0#'t? 

□ ?*?»v7#ti"JBrt?. 0<eft)fooe»f-iro?«itfti*XTy7'8i iciif, 0 

1 0*H*®l!l»tfi7. B(8IIfflfl#flD9»6CltX7y?81 3Cit*cL*ll«» 

utiu' vu7<t<i«a***^*i<tt* t a » 1 3 . 

[ 0 0 6 4 ] 

U<i><i;?ICT3C*-?, »59*Jt»*?»'ift7»JRCiDJtT»3XJS»*?#iJft3 

j;?«a*tiJ:^?n. Tfj, t - * 7 # #jt IC. XM#D**C 

*««catL? <ptw«u . «t *<D«»t»«t ? . 

[ 0 0 6 5 ] 

»--5©*mr#«IC3Vl)-?. IHtYv?14n7E1 ZCmt*7ttfc<DtBl)3 
[ 0 0 6 6 ] 

01 2 ? tt . !H«ftKffiiet*cmiE«»ffli<£cL*ttM*« = ftnR?tt*?*** 

0 1 3 C * t . 
[ 0 0 6 7 ] 

7y7-ttefflT3J§ftlCI*, i&'JfiP<i>««tlq)±UJ:?*?-Z>:< ififlSffiieQfflfrt 
rf\ ? < t 3 8> 5 9> ') , ^tltt«*,l* ( XE'J<!>«IBltJt*tSHC«">7l)fc. ** ft t 

jt^ttttSsSX^"?^*"?? I £ ic ?" 3 . ce?B0i zc»t*?cn«««ttie 
ntc, ft»c«jE»»«id,a.* ti*5£*3c*#qH!&ics3. 

[ 0 0 6 8 ] 

« 35r , *««tt±C«*Q»lClll*rft7ft it ?!*«<. HffF«*<!>eHCiEllt0ft« 

[0II<?)IS»«BSiBH] 
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[01] * 1 <9XlfeF*«Cftit ?«IRK5M«7Dy?Bf»J. 
[0 2] 551 <Z>£l*F*«ICftttZ*l:iE*5*7v7--?ft3. 

[0 4] 551 ©Xlfeff*«e?>ai}*t*T0-?ifcZ. 

[0 6] *3©XJI»*®dll«a**«1>«ti***Zt!J«<l>7[]-f r- 

[0 7 ] SB 4 <?>X]fcF*«ICiJr it 2WIKIH)«J«7Dy9B?»2. 

[0 8] »4 ©X*»«4> A 5** t*M*<!>7CI-f *- h ? *> I . 

[0?] *4<&x»»«c.fc';*mtz n«*ic«rZ(ti«»**titjRtBf 

ih ? . 

[010] »6 0XJi»«0<i*«a**«**ti**rzM«<&7n-?*-h?»)Z 

[0 1 13 B8©X»»tlQ<tll«»***^*t**tl««<P7n-Tt-h?ftJ 

[01 M »7<!)Xlt»*C«itZ«I«»Yy7'?ftZ. 
[0 13] 5S 7 0XI6r#«©B)*7/Tv t 0-?*. I . 
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